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(54) yCTPOMCTBO A/l^ BbinPABilEHMfl 
OBCA/IHOM KO/IOHHbl 
(57) HaoepeTCHne othocmtch k Me(}>T5)Hoii m 
raaoBovi npoM-ciw m npeAHasHaseHO a/i» bw- 
np;}BneHM« o6caAHOM ko/iohhw (OK). Ue/ib - 
noBwiueHne. HaAexHocm pa6oTbi ycrp-sa aa 
CMCT npeAOTBpauieHMn ero aaK/iMHHeaHMfi b 

CKBaXMHe npH OAHOBpeMeHHOil 3K0H0MMI1 

3HepropecypcoB aa cmbt oOecneveHMji bo3- 
MOXHOCTM yMeHbtueHt/ifl KpyTwiuero MOMeHra. 
J^/in 3Toro Kopnyc (K) 1 ycrp-Ba HMeer kohmmc- 
CKvie npnMyto \a oOpaiHbte HanpaB/i5iiou4Me. a 
Ha ero HapyxHOw noBepxHociw Bbino/iHeHbi 




00 

o 



cpueA 



3 



1663180 



4 



Konbueeoi!^ na3 2 m paAwanbHwe na3bi 10. flo- 
c/ieAHne MMeK)T b nonepcMHOM ceneHUM K 1 
paBH0MepH0M3MeHflK)iuyKDCJi rny6nMyA/J3 pa- 
AnanbHoro nepeMemeHUA ponnKoo (P) 5 m 6. 
KOTopbie pd3Meu4eHbi e naaax 10 c oo3mo)khO' 
CTbto paA^a/ibHoro nopeMeiMeHMn. B Konbue- 
BOM naay 2 noc/ieAODaie/ibHo c 

B03M0>KH0CTb!0 BpaiMGHMJI OTHOCHTe/lbHO RpO" 

AO/ibHoii ocM K 1 ycTaHo&neHbi KO/ibua 3, 4 m 8 
c nasaMM 9 na oOpamenHbix Apyr k APyry no- 



aepxHocTflx. rAe pacnonoKCMw ewcrynw. Hnn- 
Ha na30B Ko/ieq 3, 4 u 8 b nonepeMHOw n/iocKO- 
CTn K 1 pdBHd Be/ii^HMHe paA^a/ibHoro 
nepeMeiMeHMfl P 5 m 6. Me^y Ko/ibqaMM 3. 4 

M 8 C B03M0)KH0CTbK> OpaiAeHliR BOKpyr CBOeM 

OCM paaMeiAen BTopoi^ pnA P 5 m 6, B cnysae 
CM«TM« OK Ha KaxoM-To ee yMacTKe no BCCMy 
nepuMerpy Bbmpas/ieHMe OK OyAex ocyiuecT- 
B/inibCfl HenocpeACToeHHO BceMMMerbipbMn P 
5 M 6. 4 M/i. 



WaoSpereHiie othocmtcji k HecJunHoii m 
ra30D0H npoMbiuj/ieHHocTvi, a wMeHHo k yci- 
pofiCTBaM A/ifl BbinpaB/ieHMfl o6cdAH0(i ko/ioh- 

Ue/ibK) ii3o6peTeMM5i nB/inercn noebnue- 
Hue HaAe>KHOCTw p36oTu ycrpoMCTBa 3a cmbt 
npeAOTBpaiMeHiiH era saKnuMUBaHUfl b ckbs- 
HCMHC npn OAHOopeMeHHOM 3K0H0MMM 3Hepro- 
pecypcoB 33 CMer o6ecneMeHiin yMenbUjeHuq 
Kpyinmero MOMenTa. 

Ha <})Mr. 1 cxeMaiMMHo naoOpaxceMO npeA- 
naracMoe ycipoMCTBo: na 4)nr. 2 ~ paapea A-A 
na <J)Mr. 1: Ha <|)Mr, 3 - pa3pe3 B-B na <pvir, 1: 
Ha <t)Mr. 4 - TpaeKTopMM nepeMeiueHni^ ocei^ 
BpatueHHn ponMKOB, ncpeKajbiBaKDmnxcn no 

XMflTOM M HeCMRTOM CTeHK3M 05caAH0Wi KO/IOH- 
Hbl. 

YcTpoMCTBO C0CT0iirM3 unnnMApuMecKoro 
iiMetoiuero KOHWMecKyK) npnMyio m oSparHyio 
HanpaB/inramyK) xopnyca 1. na HapyKHOM no- 
cepxHOCTM KOToporo BbinonneH KO/ibuesoM 
na3 2. TAC noc/ieAOBaie/ibHo paaMeiuenw um- 
/iMHAPHMecKne Konbua. sepxHee 3 m hmkhcc 

4, MCMAY KOTOpbIMM ycraHOB/ICMbl C B03M0>K- 

HOCTbK) BpaiqeHMfl Boxpyr caoeci ocm bcpxhum 

PRA pO/lMKOB 5 M HM>KHMM pjlA PO/IMKOD 6, CHa5- 

>KeHHbix paaMemeHMWMM e aepxHeCi m HuxHeiJi 
MacTflx Ha MX Topuoowx noBepxHocTflx Bbicry- 
naMw 7. Me)KAy bcpxhmm m hidkhmm pnAa^ti 
po/iMKOD ycTanoBneHo cpeAHee un/iiiHApuHe- 
CKoe KOitbuo 8. BepxHee 3, cpeAHee 8 n hm>k- 
Hee 4 qn/iMHApMMecKne Ko/ibua BbinonneHbi c 
naaaMH 9 na o6paiueHHbix APyr x Apyry noBCp- 
xHocrnx, tac pacnono)KeHbi BwcTynu 7 po/iu- 
KOB. Po/iHKM 5 n 6 ycraHOBnenw b naay 2 m 
paAwanbHbix naaax 10 xopnyca. Haaw 10 xop- 
nyca nMeior b nonepeMHOM ceMeHuu Kopnyca 
paBHOMCpHo u3MeH«K)iJuyiocn rny6MHy or bw- 
CTynoB 11k BnaAtinaM 12 fxnsi paA^anbHoro 
nepewemeHnw ponnxoB. Ko/ibua 3. 4 n 8 ycra- 

HOBneHbl C B03MO>KHOCTbK) BpaiMeMMfl OTHOCH- 

lenbHO npoAO/ibHOiTi ocm Kopnyca. a jxhsahb 
naaoo 9 ko/icu b nonepenHow nnocKOCTii xop- 
nyca paBHa pdA^d/ibHOMy nepeMetuenviK) po- 
/iMKOB. B Kopnyce BbinonneH ocesof^ xanan 13. 



ycTpoMCTBo paOoiaeT cneAywiUMM o6pa- 

30M. 

VcipoMCTBO Ha KonoHHe 6ypMyibHbix rpyS 
cnycxaiOT b CKBd>KMHy m npn AOcriDKeHHM hm 
5 BepxHeft rpaHnubf CMjiToro ywacTxa o6cdAHOi^ 
KO/iOHHbi cnycK npcKpamaiOT. Saren osenb 
MBA/ieHHO Bpau4aiOT KonoHHy 6ypM/ibHbix 
Tpy5. Ecnw KO/iOHna Tpy6 cboOoaho Bpatuaer- 
cn 3T0 yxaabiQaeT na to. mto praw po/imkob 

10 BepXHMl'l 5 M MM)KHMti 6 (<t)Mr. 1-4) ciMe He 
B3aMM0AeMCTByK)T CO CMflTbiM ynacTKOM 06- 
caAHOw Ko/iOHHu. HeaHasMTe/ibHo yBe/iMMna 
r/iy6MHy cnycxa ycTpoMCTBd, BHOBb BpaiMdtOT 
KonoHHy 6yp.itnbHbix Tpy6. AanbHeviujMM cnycK 

15 ycTpoftCTsa npeKpatuaiOT b tom c/iy*iae, ec/iw 
npn BpameHiiM ko/iohhw Tpy6 BOSHMxacT co- 
npoTviBnenvie ee BpauieHMio, mto CBWAeTe/ibCT- 
syer 06 ynope po/imkob yCTpOMCTBa s CMnruA 
yMacTOK o6caAHOii xo/iOKHbi. Rocne 3Toro co- 

20 3AaiOT uupKy/iflumo npoMbiBOHHoiPt xmakoctm 
B CKBa>KHHe, KOTopan npoxoA^T Mepea ocesot^ 
xanan 13 xopnyca 1 m noc/ie BwxoAa m3 nero 
OMbiaaeT po/inxn m cnDCo6cTByeT mx oxna>KAe- 

HMK). ripn BpameHMM KOnOHHbl 6ypM/1bHWX 

25 Tpy6 BpaiAaeTcn xopnyc 1 ycipoMCTBa. npn 
3T0M pofiMK, HaxoAfliMMMcn BO BnaA^He 12 pa- 
AManbHoro naaa 10 xopnyca {<t>Mr. 4). oxaabiBa- 
etCR npiDxarwH OAHOBpeMCHHo k cmhtoA 
CTeHxe o6caAHOi;^ ko/iohhu m Any paAManbHoro 

30 na3a xopnyca. B peayAbTare sero npoiicxoAMT 
nepexaTbiBBHue po/itixa no ynoMnnyruM no- 
BCpxHOCTflM o5cdAH0i^ KonoHHbt M Kopnycd yc- 
rpoMCTBa. B to xe BpcMsi ponHK. 
pacno/ioxeHHbJft c npoTMBononoMCHoi!! CTopo- 

35 Hbi xopnyca 1. ynnpaeTcn a necMnTyio CTeHxy 
o6caAHOM xonoHHbi h nepexaTUBaercn oaho- 
BpeMeHHO no 3tom noBepxHocTw 11 Any paAH* 
anbHoro naaa xopnyca. npw 3tom 
HanpaB/ieHuie nepexaxbiBaHMsi ponvtxoB vt apa- 

40 menwe, cansaHHbtx c hmmh BepxHero, cpeAne- 
ro M HM)KHero uvmnHApuMecxMx xoneu 3. 8 m 4. 
coBndAaerc HanpaB/ieHHeM spaiueHMn xopny- 
ca 1 ycTpov^CTBa. 8 npouecce nepexaTbiaaHMn 
ponMxoB no AHy paAwanbHoro naaa 10 ohm m3 

45 andAMHbi 12 nepoMemaiorcn na aepuiMHy 11, 
MTO conpoBO>KAacTcn npMHyAMte/ibHUM obi- 
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,AOM>KeHneM ponnKOB ti3 Kopnyc;^ nofl /jewcT- 
BMeM D03HMK3K)mero 6oKoeoro (Bbinpao/iPHD- 
mero) ycwnuw. Hpn BWABM)KeHMn ponnKoa iix 
Bwciynw 7 nepeMeaiaK)Tcn no naaaM 9. koto- 
pwe npeAycMOipeHw b Ko/ibqax 3, 4 m 8, Rpii 5 
3TOM TpaeKTopiifi nepeMCLMeHMn ecu spaute- 
HM51 t)o/jnK3, nepeKaibiBafouAerocfl no necMw- 

TOM CTCHKe 06caAH0M KO/lOHHbJ, SyACT MMCTb ' 

BMA OKpyxHocTM, noKaaaHHofi Ha (J)Mr. 4 
cnnouiHOMnnHneM, uchtp kotopom coona/iaeT io 
c MCMTpoM oOcaAHOM Ko/iOHHbi. Ocb >Ke spa* 
mcHMj? po/iMKa, nepeKaTbiDaioiJ4erocfl hocma- 
TOM cTeHKG Ko/iOMHb! M BbmpaDHflioiuero cc. 
5yAeT nepeMemaTbCw no napaOo/iMMeCKOw 
TpacKTopMM, KOTopan noKaaaHa Ha tom )Ke <}>m- 15 
rype nyHKTMpnoM /imhucm. 3to npoMCxoAUT 
M3-3a Toro. 4TO ycM/ine. Heo5xoAHMoe j\nn bw- 
npaeneHM^ CMnroro ywacTKa o6caflHOi4 RonoH- 
Hbi BcerAa Menbiue ycn/iwH. t<eo6xoflviMoro 
Afl« nepBMMHOM Ae<|>opMauMM tom xe ko/iohhw. 20 
P0/7MK. nepcKaTWBaioiUMMcn no HecMwiOM 
CTCHKe oGcaAHOM Ko/?OHHbi. nepeMeiAa«Cb m3 
ena/^MHbi 12 h3 sepmiiHy 1 1 jxhb paAMa/ibHoro 
naaa. OTOABwraeT Kopnyc 1 ycTpowcTea ot ne- 
CMnroi^ CTeHKM b CTopony cmatom. BuABiDKe- 25 
Hwe po/iMKOB M3 Kopnyca npcKpaiuaeTCfl 
noc/ie AOCTuxGHMq mmm BepujwH 1 1 Ana paAW- 
anbHoro nasa. MaKcuMa/ibHoe paccroflHue. na 
KOTopoe nepcMetAdeTCA po/imk. obinpaa/iRiO' 
mwM CMRTyio CTeMKy o6caAHOM Ko/iOHHbi. 6y- 30 
ACT paBHO cyMMe paccTonnnM. na KOTopwe 
BWABuraiOTCfl 113 Kopnyca ynoMWHyrbiw m npo- 
TMBO/ie)KaiMMM cMy po/iMKM. B cflyMae CMniMii 
o6caAHOM KonoHHw Ha KaKOM-TO eeyMacTKe no 
BceMy nepuMerpy BwnpapneHMe KonoHHw 6y- 35 
ACT ocyiuecTB/i9Tbc« HenocpeACTBeHHo Bce- 

MM MeTWpbMP pO/IMKaMM. TaKMM 06pa30M. B 

npouecce OAHoro o6opoTa Kopnyca 1 ycTpofi- 
CTBa BwnpaBn»eTc« ynacTOK oOcaAHOM ko/ioh- 
Hw. paBHbiii) no A/»iiHe cyMMapnoi^ BbicoTe 40 
BepxHero m Huxnero pwAoe po/imkob. fXnn bw- 
npaa/ieHMn HM>Ke/ie;KaiuMx CM«Tbix ynacTicoB 
o6caAHOM Ko/TOHHy ycTpoMCTBO AonycKdiOT v\ 
noBTop«K)T onMcaHHbie onepaqmi. 

45 

n p M M e p. /tonycTMM.o5caAHafl KonoHna 
AnaMeTpoM 299 mm (MapKa cTa/in K. ronuinHa 
cTeHKM 12 mm) cMWTa Ha r/iy6wHe 3000 m. 
Tpy6 TaxoM npoHHocTn HapyxHoe Aaa/ieHMe. 
npM KOTopoM Hdnp$i>KeHHe a rene Tpy6bi aoctm- 50 
raeT npeAe/ia TexyMecTw. pasno 130 kVc/cm^ 
3ro 3HaHMT» HTo nnfi cmhthw oGcaAH ux xoaohh 
yxasaHHOM np04H0CTM AOCTaTosHo HapyxHoe 
AaB/iCHne nopnAxa 130 xfc/cM^. ^nn awnpaa- 
/ieHM« TaxMx xoAOHH Tpe6yeTcii Taxxe AaB/ie- 55 
HMe (m/im 6oKOBoe BunpaB/iflKJiAee ycMnne) a 
npeAenax 130 xfc na KaxAwrt xBaApaTHbiP^ 
caHTMMeTp KOHTaKTa pa6oH€ro aneMCHTa (o 
AaHHOM cnyMae po/iMxoa ycTpoiiCTsa co cms- 

TOM CTCMKOM 06caAH0M XO/lOMMbl. 



ycTpOMCTBO cnycxacTCfl Ha rny6Mf<y 3000 
M Ha 6ypM/ibH0M KonoHMe AnaMerpoM HO mm 
(Mapxa CTa/JM K. To/imMna ctchkm 10 mm). HpM- 
BeAeHHbiM Bee 1 nor. m TaxoM ko/iohhw pasen 
Pnp = 38.8 kPc/m. npeAen TexyMecTM (Trcit = 
5000 xrc/cM^. 

Bee DceM SypM/ibHoii ko/iohhw 6yAeT 

P-38,B -3000= 116400 Kfc. 

ripM K03(t)4>MUMeHTe aanaca npoHHOcm 

K= 1.3 

^Aon. -^Y^ =3846 Kfc/CM^ 

(1) 



Ohp = '^Fl+3r?ac : 
p 

a„ = ^ : 

>>ce*i.Tpy5bi 

. 5ceM.Tpy6hi = 40.7cM ^ : 

_ 116400 _oo*:n r / 2 
40 7 2^^^ Kfc/CM^ . 

MOMCHT COnpOTMB/ieHMSI xpyMeHMK) 



_ d _0.12 _ 



rfle D M d - cooTBercTBeHHo HapyjKHuA m 
BHyrpeMMMft AwaMerpu SypunbHOM ko/iohhu. 
m: 



16 



= 0,000244 M ^ = 244 CM ^ . 
143(1) 

3 r Kac = (J np ~ r/ 2 .* 
y 3 



V 3 

OTxyAa AonycTMMbiM momcht, c xotopum 
M0>KH0 cxpyHWBaTb GypM/ibHyK) xo/iOHHy nnn 
npMBeAeHMP ee bo apamcMMe, 6yfleT 

=361120 xr^. CM = 3611 Kf M. ^ 
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TorAa ycM/ine. BoannKatomee or 3Toro mo- 

MeHTa, COCTdBUT 

2 

TAB Di - HdpyxHbii^ AwaMerp Kopnyca ycTport- 
CTBa (iiaroTaB/iiiBaeTcn m3 YBT AwaMerpoM 
178 mm)» m. 

npH Bucore OAHoro po/iMKa 100 mm. A^a* 
Merpe 40 mm m BUABM^eHkin Ka)KAoro po/mKd 
via Kopnyca ycrpoviCTBa na 5 mm nnomaAb koh- 
TaKTa Skom, po/iMKoa co CMnroii ctghkom o5- 
caAHOi^ KO/10HHU 6yAeT naMeMRTbCR ot 1 ao 

145 CM^ 

GoKoaoe BbinpaB/inioiuee yciiniie, cosab' 
saeMoe ycrpoi^cTBOM. paBHO 

okoh 

3to ycwnne no Mepe BbiAOM)«eHMfl po/iM- 
KOB M3 KdHaBKM Kopnyca vcTDOMCTsa 6vneT 
nsMeHHTbcn OT 40573 ao 280 kFc/cm^, hto 
3HaMMTenbH0 npeBOCxoA^TyGM/ine, Heo6xoAM- 
Moe AHfl BbinpaaneHviR paccMaipviBaeMoA 
CMnioii odcaAHOM KonoHHbi. 



A-A 




(p£/P.2 



cJ^opMyna naoSpeTCHMfl 
ycTpotiCTBO A'^w Dbinpae/ieHun o6caAHOM 

KOnOHHbl. BK/IIOMdlOLAee KOpnyC C KOHklSeCKIi* 

MM npflMOM M o6paTHOvii HanpaBnnioiuMMM m 
5 KO/ibqeBbtM na30M Ha Hapy)KHOi^ noBepxHo- 
CTM» noc/ieAOBaie/ibHo ycraHOB/ieHHbie b 
KonbucBOM naay Kopnyca Konbua c nasaMM Ha 
B3aMMHo o6pau4eHHbix noeepxHOCTAx, ycra- 
HOBneHHue na Kopnyce MexcAy KonbuaMM c 

10 B03M0)KH0CTbK) BpaiUCHMfl pOHUKM C BWCXyna- 

MM B aepxHei^ m Hui^KHeii Macrnx. pacno/ioxcen* 
HUMH B naaax KO/ieu. orniiHaioiueecii 
TCM. HTo. c ue/ibK) noBbiiueHMn HaAexcHocTM 
paOoTbi ycTpofiCTBa 3a chct npeAOTBpaiueHvm 

15 ero aaxnuHMBaHiiw b cKBaKune npn OAHoepe- 
MeHHOv) axoHOMMvi anepropecypcoB 3a cmbt 
d6ecneMeHMfi yMeHbiueHMsi xpyrniueroMOMeH- 
Td. Ha napyxHoik^ noBepxHOCTM xopnyca bw- 
nonneHbi paAManbHbie naau. nMeioiMiie b 

20 nonepeMHOM ceMCHnvi Kopnyca pasHOMepHO 
M3MeHPiou4yiGC5i r/iy6MHy j\na paAHa/tbHoro 
nepeMeiAeHMsi po/imkob. npimeM po/imkm pa3- 
MetueHbi B paAvianbHMX naaax xopnyca c 
B03M0)KH0CTbK> pdAHa/ibHoro nepeMeiAe- 

25 Hviq, Ko/ibqa yciaHOB/ieHbi c BoaMoxcHOCTbK) 

BpaiUeHMfl OTHOCVITe/lbHO npOAOnbHOM OCM 

Kopnyca. a A^viHa naaoa xo/ieu b nonepeMHoA 
n/iocKOCTM Kopnyca paana aenMstiHe paA^a/ib- 
Horo nepeMeiueHMn ponnKOB. 

do 



6-5 




1663180 




CocTdome/ib l/l./leBKoeea 
PeAdKTop lO.CepeAa TexpeA M.MopreHian KoppeKiop H.MycKa 

3aKa3 2245 Tiipax 359 nofln»CHoe 

BHl/lUnn rocyAapcTBCHHoro KOMMrera no M3o6peTeHMflM m oTKpwTHflM npw TKHT CCCP 
113035, MocKoa. )K-35. PayiuCKaw Ha5., 4/5 



npoM3BOflCTaeHHo-M3AaTe/ibCKMM KOM6MHaT "naieHT". r. V^KropoA. ynTarapnHa, 101 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(19)SU (11)1663180. 

(51)5 E 21 B 29/10 



Al 



1 

[1st page] 

(21) 4721422/03 

(22) 25 July 1989 

(46) 1 5 July 1 991 , Bulletin No. 26 

(71) Azerbajdzhan State Scientific 
Research and Planning Institute of the 
Petroleum Industry 

(72) N. G. Safarov, R. G. Mufid-Zade, T, 
K. Aliverdi-Zade, R. G. Kuliev, and V. N. 
Akimova 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 

905425, cl. E 21 B 29/10 (1982). 

USSR Inventor's Certificate No. 
467994, cl. E 21 B 29/10 (1975). 



[vertically along right margin] 

(i9)SU (11) 1663180 



[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 

gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 



A 
B 



A 
B 



Fig. 1 



Page 1 



1663180 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



w^here lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered fon\^ard and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the tluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body I is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncoUapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm2. This means that an external pressure on the order of 130 kgf/cm^ is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to Prel 
= 38.8 kgf/m, the yield stress is Qy = 5000 kgf/cm^. 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor A" = 1 .3 



P 



pipe cross sxtion 

,2 



Spipe cross section ~ ^^-"^ 

11640?^ 

" 40.7 ^ 



The torsional moment of mertia is 



d 0.12 
a=— = — - = 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m3 = 244 cm^. 



3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



^ 384^-286(1 



= 361 1 20 kgfcm = 3611 kgf m. 
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Then the stress arising from this torque is 

D, 0.089 
2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 1 00 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area 5co„ between the rollers and the 
collapsed casing wall will vary fi-om 1 cm^ to 145 cm^. 

The lateral straightening stress created by the device is equal to 

^Straghlening q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm^, which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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C/^i iff I 

A^evice for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in senes in the annular slot of the body, rollers with lugs m the upper and 
lower parts that are disposed m slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, w,th the a,n. of 
improving the reliability of operation of the device by preventmg it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement the nn^ are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 



[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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